Abstract: Two new species of Ostracoda (Myodocopina), Parasterope pacifica Kornicker & Harrison-Nelson and Bruuniella beta Kornicker & HarrisonNelson, from Johnston Atoll are described and illustrated. The ontogeny of the latter species is also described. In addition, the name Bruuniella alpha Kornicker & Harrison-Nelson is proposed for Bruuniella species A, previously described by Kornicker from the western Atlantic; a supplementary description of the species is provided. A new tribe, Bruuniellini, in the subfamily Cylindroleberidinae, family Cylindroleberididae, is proposed to include the genus Bruuniella, and keys are given to the two tribes in the subfamily and to the four known species of Bruuniella. The adult male of a species of the genus Bruuniella is described for the first time.
The ontogeny of the latter species is also described. In addition, the name Bruuniella alpha Kornicker & Harrison-Nelson is proposed for Bruuniella species A, previously described by Kornicker from the western Atlantic; a supplementary description of the species is provided. A new tribe, Bruuniellini, in the subfamily Cylindroleberidinae, family Cylindroleberididae, is proposed to include the genus Bruuniella, and keys are given to the two tribes in the subfamily and to the four known species of Bruuniella. The adult male of a species of the genus Bruuniella is described for the first time.
Johnston Atoll lies in the central North Pacific Ocean ca. 1,325 km WSW of Honolulu, in the vicinity of 16 45 0 N, 169 31 0 W (Coles et al. 2001:1) . It consists of a shallow coral reef platform approximately 14 km long and 6 km wide. It includes two natural small islands ( Johnston Island, which is the larger, and Sand Island) and two small islands built by dredging and filling. The U.S. Fish and Wildlife Service is responsible for stewardship of the atoll. Staff of the Bishop Museum (Honolulu, Hawai'i) in June 2000 conducted a study of the marine biotic community; the myodocopid ostracodes described herein were collected in that study. For a comprehensive description of the atoll and its history see Coles et al. (2001) . The atoll has been the scene of much construction, mainly to facilitate its use by the U.S. Navy and Air Force. Of interest is that during 1958 and 1962, three thermonuclear devices were detonated over the atoll at altitudes of 33, 76, and 200 km. Station locations are shown in Figure 1 , and station data are presented in the Appendix. Myodocopid Ostracoda have not been described previously from the atoll. The appendage designated fifth limb herein is called second maxilla by some authors (Cohen et al. 1998 ).
materials and methods
Sampling methods used at the stations are described in Coles et al. (2001:4) , but the method of collecting the ostracodes is not specifically given. Podocopa in the collection are more diverse than Myodocopa and were sent to Rosalie Maddocks, University of Houston, Houston, Texas.
results

Disposition of Specimens
The holotypes and most paratypes have been deposited in the National Museum of Natural History, Smithsonian Institution, Washington, D.C., and have been assigned usnm catalog numbers. Several paratypes of each species have been deposited in the Bishop Museum, Honolulu, Hawai'i, and have been assigned bpbm-S numbers. widespread in marine environments at intertidal to abyssal depths.
Genus Parasterope Kornicker, 1975 type species: Asterope muelleri Skogsberg, 1920:483; subsequent designation by Kornicker (1975:401) .
distribution: Widespread between latitudes of about 55 N and 65 S. Depth range, intertidal to 4,303 m (Kornicker and Caraion 1974:7) .
Parasterope pacifica Kornicker & HarrisonNelson, 22 holotype: usnm 1023194, ovigerous female on two slides and in alcohol.
type locality: Johnston Atoll (Station 3).
paratypes: Johnston Atoll: Station 3, usnm 1023195, 6 juveniles; Station 6, usnm 1023196, 5 juveniles; Station 11, bpbm-S 12246, 4 juveniles. Infold: Rostral infold with about 35 bristles ( Figure 2D ); anterodorsal infold with 15 bristles forming row. Anteroventral infold with about 23 bristles ( Figure 2E ); ventral infold with about 26 bristles. Posterior infold with broad band along inner margin with about 30 flaplike bristles and about 13 short slender bristles (not more than 2 between pairs of flaplike bristles) ( Figure 2F ,G). Ventral part of posterior infold with 10 or 11 long bristles between broad band and posteroventral valve edge ( Figure 2F ). Anteroventral, ventral, and posterior parts of valve with narrow band along inner edge with row of closely spaced minute pores or processes ( Figure 2E ,G); narrow band lies farther from valve edge on right valve than on left valve.
Central adductor muscle attachments (Figure Figure 3C ). 2nd article: dorsal margin with few hairs and terminal cluster of spines ( Figure 3A,D) ; lateral side with short distal bristle; dorsal margin with long distal spinous bristle. Oblique suture separating 3rd and 4th articles well defined. 3rd article: short ventral margin with small bristle; long dorsal margin with 6 bristles (2 with bases lateral, 4 with bases along dorsal edge; both lateral bristles and proximal 3 edge-bristles with long proximal and short distal spines; 4th edge-bristle with short spines). 4th and 5th articles separated by concave suture more strongly developed on medial side. 4th article: long ventral margin with distal spines and 2 terminal bristles; short dorsal margin with long bristle with short spines. 5th article: dorsal margin without spines; sensory bristle with long stem and 6 long filaments, each with minute terminal tubercle. 6th article with fairly long medial bristle. 7th article: a-bristle clawlike with proximal minute teeth along dorsal margin; b-bristle with 3 marginal filaments; c-bristle long with 4 marginal filaments. 8th article: d-bristle absent or represented by minute peg ( Figure 3B ); ebristle longer than a-bristle, bare with blunt tip; f-bristle bent dorsally, with 4 marginal filaments; g-bristle with 4 filaments. Total bristles 20.
Second antenna (Figures 3E-H, 4A): Protopod with small distal medial bristle and few long distal spines on dorsal margin ( Figures  3E, 4A ). Endopod with 3 articles (separating sutures indistinct), with long terminal filamentlike bristle ( Figures 3E, 4A ). Exopod with 9 articles: articles 1 to 3 with small spines forming medial row near distal margin (spines on article 1 farther from distal end than spines on articles 2 and 3); articles 2 to 8 with smaller spines forming row along inner margin of terminal edge; articles 4 to 8 with stout lateral basal spines ( Figure 3F ,G); 9th article with stout lateral spine. Bristle of 2nd article reaching past 9th article, with short ventral spines; bristle of article 2 with proximal ventral spines and distal natatory hairs; bristles of articles 3 to 8 with only natatory hairs; 9th segment with 4 bristles (2 dorsal bristles short, either bare or with indistinct minute spines; middle bristle shorter than ventral bristle, both with natatory hairs). Pivot sclerite slightly concave ( Figure 4A ). Total bristles 14.
Mandible ( Figure 4B ,C ): Dorsal branch of coxa endite broken off both limbs of holotype (projecting into mouth, obscured); ventral branch of left limb partly obscured but with many spines ( Figure 4C ). Basis endite with 4 spinous end bristles, 2 triaenid bristles with 3 or 4 pairs of spines plus terminal pair, and glandular peg; medial dwarf bristle proximal to peg obscured and appeared to be broken on illustrated limb. Ventral margin of basis with triaenid bristle (with 3 pairs of spines plus terminal pair) just proximal to Ushaped process; dorsal margin of basis with 2 long spinous terminal bristles. Exopod almost as long as dorsal margin of 1st endopod article, with 2 short terminal bristles and distal dorsal hairs. Endopod: 1st article with 3 long ventral bristles (1 with short spines, 2 with short proximal and long distal spines). 2nd article: dorsal margin with 1 or 2 short slender proximal bristles followed by a-, b-, c-, and d-bristles (c-bristle much stouter than others), lateral side of dorsal margin with 1 long bristle between b-and c-bristles, and 1 long bristle between c-and d-bristles; medial side near dorsal margin with 8 short cleaning bristles (3 forming oblique row between band c-bristles and 5 forming oblique row between c-and d-bristles), and 1 long bristle adjacent to d-bristle; ventral margin with 3 long terminal bristles with short marginal spines (medial of these shorter and stouter than others). 3rd endopod article with stout terminal dorsal claw with minute ventral teeth, 3 long terminal bristles with short proximal ventral spines; 1 short medial terminal spinous bristle near ventral margin and 1 long medial terminal bristle (with short ventral spines) just ventral to base of dorsal claw. Total bristles 39.
Maxilla ( Figure 5A ): Endite I with 4 bristles (3 long, 1 short), endite II with 3 long bristles. Epipod with tapered tip reaching about midlength of dorsal margin of basis.
Basis with proximal short lateral bristle near dorsal margin, distal short dorsal bristle, proximal backward-pointing short ventral bristle, and long spinous terminal ventral bristle. Ventral margin of comb with about 88 bristles. Endopod: 1st article with small dorsal alpha-bristle and long terminal betabristle (tip of bristle obscured); 2nd article with long terminal bristle. Total bristles approximately 99.
Fifth limb ( Figure 4D ): Epipod with about 65 bristles. Comb with 1 long spinous exopod bristle, 2 short slender bristles just ventral to base of exopod bristle, 4 short bristles (ventral to base of exopod bristle) with bases almost on ventral edge of comb, and 1 similar proximal bristle. Dorsal edge of comb with distal hairs. Ventral margin of comb with about 35 bristles. Oblique section anterior to epipod with about 27 bristles. Total bristles approximately 139.
Sixth limb ( Figure 5B ): Anterior proximal corner with minute medial bristle. Anterior margin with 2 endite bristles. Ventral margin with 2 spinous anterior bristles separated by space from 15 to 18 spinous bristles (posterior 7 or 8 bristles with long spines; shorter bristles anterior and with long proximal and short distal spines). Anterior, ventral, and posterior margins, and medial surface spinous. Lateral flap spinous but without bristles. Total bristles 20-23.
Seventh limb ( Figure 5C ,D): Limbs long, each with about 67 rings, 6 proximal bristles (3 on each side) and 6 terminal bristles (3 on each side); each bristle with 3 or 4 distal bells. Terminus with opposing combs, each with 9 spinous teeth. Total bristles 6 (24 including terminal combs).
Furca ( Figure 5E ): Each lamella with 6 claws (with posterior teeth and anterior spines) followed by 2 or 3 ringed spinous bristles. Total claws and bristles 8-9.
Bellonci Organ ( Figure 2H ): Elongate with rounded tip.
Eyes: Medial eye colorless with dorsal hairs ( Figure 2H ). Lateral eye well developed with many ommatidia and black pigment ( Figure 2A) . Gills ( Figure 5E ): With 7 well-developed gills on each side. Posterior of body ( Figure 5F ): With long hairs dorsal to furca and at posterodorsal corner and, also, on both sides of posterior part of body. 4 spinous crescents form row just within posterior margin of each side of body just dorsal to posterior end of girdle.
Y-Sclerite ( Figure 5E ): Elongate with pointed anterior tip.
Genitalia ( Figure 4F ): Oval with minute globules.
Eggs ( Figure 2A ): usnm 1023194, with 6 eggs of similar size; diameter of 1 egg 0.21 mm.
Protistan: Ventral edge of right valve near posteroventral corner with stemmed eggshaped protistan.
comparisons: The new species, P. pacifica, differs from P. obesa Poulsen, 1965 , reported from Misaki, Japan, in having no bristles (P. obesa has 3) on the lateral flap of the 6th limb, in having 2 slender bristles instead of 1 just ventral to the base of the exopodial bristle on the comb of the 5th limb, and in having 4 spinous crescents near the posterior margin of the body dorsal to the posterior end of the girdle. Parasterope pacifica differs from P. jenseni Poulsen, 1965 , from the Sagami Sea, Japan, in not having spines along the ventral edge of the protopod of the 2nd antenna, and in having a lateral bristle on the 2nd article of the 1st antenna, and spinous crescents on the posterior of the body. Parasterope pacifica differs from P. skogsbergi Poulsen, 1965 , from the vicinity of Thailand, in having no bristles on the lateral flap of the 6th limb, and in having spinous crescents on the posterior of the body. Parasterope pacifica differs from P. nana Poulsen, 1965 , from the vicinity of Thailand, and from P. hulingsi Baker, 1978 , from the vicinity of San Marco Point, California, in the shell not being elliptical in lateral view, and in the 6th limb having many ventral bristles.
Parasterope pacifica is close to P. pectinata Poulsen, 1965 , from the vicinity of Three King's Island, New Zealand. Both have spinous crescents on the posterodorsal part of the body and a row of long stout distal hairs on the dorsal margin of the 2nd article of the 1st antenna. The basis of the maxilla of P. pacifica bears a distal dorsal bristle absent on P. pectinata. Parasterope quadrata (Brady, 1898) , from Lyttelton Harbor, New Zealand, differs from P. pacifica in having a bristle at midlength of the dorsal margin of the basis of the mandible. Parasterope quadrata was also reported from Japan by Kajiyama (1912:618) , but the description given is insufficient for positive verification, and the probability of it being P. pacifica is unlikely because of the long distance between the places where the two species were collected.
Parasterope pacifica is also close to P. muelleri (Skogsberg, 1920) , which is widespread in the Atlantic and also bears spinous crescents on the posterodorsal part of the body. The dorsal margin of the 5th article of the 1st antenna of specimens from Bermuda, Florida, and the Bahamas, identified as P. muelleri by Kornicker and Iliffe (2000:84: fig. 52a-c) , bears a row of minute distal spines that are absent on P. pacifica. Hartmann (1984:121) described Parasterope lagunicola Hartmann, 1984 , from Rangiroa Atoll in the Tuamotu Islands. The length of the female of that species is given as 0.90-1.03 mm, smaller than P. pacifica (length 1.16 mm). The illustration ( fig. 24 ) of the 6th limb presented by Hartmann shows no endite bristles on the anterior margin, compared with 2 on P. pacifica. The illustration ( fig. 22 ) of the mandible presented by Hartmann shows an exopod longer than the dorsal margin of the 1st endopod article, compared with an exopod shorter than the dorsal margin of the 1st endopod article of the mandible of P. pacifica ( Figure 4B ). ferred 3rd article with bristles with stout bases; articles 3 and 4 of adult male fused, and sensory bristle with base wedged between articles 2 and inferred fused articles 3 and 4. Mandible: articles 2 and 3 of endopod of adult female fused and short. Maxilla: except for B. breviata Poulsen, articles 1 and 2 of endopod fused. Anterior end of Y-sclerite in posterior part of body with looplike structure. Gills absent. Sutures separating articles 3, 4, and 5 of the 1st antenna in some species of Cylindroleberidini are indistinct, and some fusion occurs but not to the degree present in the Bruuniellini. Proximal displacement of sensory bristle of male 1st antenna unique for members of the Cylindroleberididae. Monoasterope bex Kornicker, 1991: 125, bears a maxilla somewhat similar to those of some species of Bruuniella (not B. breviata Poulsen), and it bears only rudimentary gills; its mandible is unlike that of species of Bruuniella in being similar to that of members of the Cylindroleberidini. discussion of neoteny of 6th limb: The 6th limbs of the first, free-living instar of known species of the Cylindroleberidinae are without bristles, which are added in the second instar. The 6th limbs of known adults and late instars of B. alpha, n. sp.; B. beta, n. sp.; and B. hazeli Kornicker are without bristles, suggesting neoteny. Bristles are present on the 6th limb of B. breviata. Endite bristles are absent on 6th limbs of known adults and late instars of all four species of Bruuniella but are present on late instars and adults of other Cylindroleberidinae, which also suggests neoteny. composition and distribution: The genus includes four species: B. breviata Poulsen, 1965 , from the Gulf of Thailand; B. hazeli Kornicker, 1986 , from the western Atlantic, off Massachusetts; B. alpha Kornicker & Harrison-Nelson, renamed herein, from Bermuda and Belize (Cohen 1989:326, table 3); and B. beta Kornicker & Harrison-Nelson, n. sp., herein, from Johnston Island, Pacific Ocean. All known specimens are from shallow depths. Morphologically the specimens from the West Atlantic, Bermuda, and Johnston Atoll are closer to each other (because of the absence of numerous bristles on the ventral margin of the 6th limb) than to the specimens from the vicinity of Thailand, which have numerous bristles on the 6th limb. discussion of relative abundance: Poulsen (1965:323) proposed the genus Bruuniella for a new species, B. breviata Poulsen, 1965 , for a female and juvenile female collected in 1900 at Koh Chang, southeastern coast of Thailand, from corals at 2 m depth. A second species referred to Bruuniella species A (B. alpha herein) was described from an A-1 male collected in 1976 from Smith's Sound, Governor's Island, Bermuda, depth about 2 ft [ca. 0.6 m], by Kornicker (1981b Kornicker ( :12, 1986 . The Bermuda species was also reported from Belize by Cohen (1989:326, table 3) . A third species, Bruuniella hazeli Kornicker, 1986, was described by Kornicker (1986:85) from Vineyard Haven Harbor, Martha's Vineyard, Massachusetts. Because only a single specimen of the latter species was available, L.S.K. recollected at the type locality in about 1984 but was unsuccessful in finding additional specimens.
Because of the sparsity of specimens in previous collections of Bruuniella, it was indeed a welcomed surprise to have so many specimens in the collection from Johnston Atoll, which provided the opportunity to describe the first adult male as well as many instars.
diagnosis: Same as for tribe Bruuniellini.
Bruuniella breviata Poulsen, 1965 Figure 10G Bruuniella breviata Poulsen, 1965 :323, figs. 107, 108.-Kornicker, 1986 :85 (key to species).
lectotype: Female with embryos, length 0.91 mm, described and illustrated by Poulsen (1965:324-327, figs. 107, 108a-e) ; designated herein. In collection of the Zoological Museum of the University of Copenhagen.
type locality: Koh Chang, southeastern coast of Thailand, coral, 2 m (Poulsen 1965:323, 327) . Collected 1 March 1900. According to Poulsen (1965:5) , ''A list of Stations from Dr. Th. Mortensen's Expeditions 1900-30 is published as manuscript by Zoological Museum, Copenhagen.'' Because the two specimens were collected in 1900, they were probably collected during the 1900 expedition.
paralectotype: Juvenile female (A-2 instar), length 0.67 mm, described and illustrated by Poulsen (1965:328, fig. 108f-g ); designated herein. In collection of the Zoological Museum of the University of Copenhagen. (Identification of juvenile as A-2 instar is based on morphology of A-2 instar of B. beta described herein.) material examined: None. distribution: Known only from type locality.
supplementary description: The original description of the species by Poulsen (1965:324) is comprehensive. Noted here are characteristics of the mandible and 6th limb of particular importance in distinguishing the species from the three other species referred to the genus.
First antenna: Total bristles on adult female 20, on A-2 female 16 (Poulsen 1965:324, 325, fig. 107b,c; 327, fig. 108f; 328) . Second antenna: Total bristles on adult and A-2 female 12 (Poulsen 1965:324, 325, fig. 107e; 327, fig. 108g; 328) .
Mandible: Basis endite of adult female with 3 spinous bristles and 5 more slender bare bristles (2 long, 3 short) (Poulsen 1965:325, fig. 107g ) ( Figure 10G ). Basis endite of A-2 female with 2 spinous bristles and 3 more slender bare bristles (Poulsen 1965:327, fig. 108h ). Exopod with 1 terminal bristle (Poulsen 1965:325, fig. 107g ,g 0 ). Total bristles on adult female 27, on A-2 female 24 (Poulsen 1965:324, 325, fig. 107f-h; 327, fig. 108h; 328) .
Maxilla: Poulsen (1965:326) did not illustrate the maxilla but described it as being essentially the same as those of other members of the type for the subfamily, and his description of the limb is supportive.
Sixth limb: Total ventral bristles on adult female 17 (Poulsen 1965:326, 327, fig. 108b ).
Seventh limb: Total bristles on adult female 6, on A-2 female 4 (Poulsen 1965:327, fig. 108c ).
Furca: Total claws and bristles on each lamella of adult female 8, of A-2 female 5 (Poulsen 1965:327, fig. 108d ; 328). Kornicker, 1986 Figure 10H
Bruuniella hazeli
Bruuniella hazeli Kornicker, 1986:85, figs. 35, 36. holotype: usnm 152849, ovigerous female on 3 slides and in alcohol, unique specimen.
type locality: Station 9, Vineyard Haven Harbor, Martha's Vineyard, Massachusetts.
material examined: Holotype slides. distribution: Known only from type locality.
supplementary description and discussion of adult female holotype (Figure 10H ): First antenna: Sensory bristle of the 1st antenna of the holotype bears 2 short proximal filaments and 4 long distal filaments. Because the two previously reported species of the genus were reported to have 6 long filaments on the sensory bristle, the presence of the 2 short bristles on B. hazeli was considered by Kornicker (1986:85, key; 89) to be a distinguishing character. The 2 proximal filaments on the sensory bristle of the new species B. beta described herein vary in length and, therefore, the short filaments on the unique specimen of B. hazeli are probably not an important distinguishing character. Additional collections of the species are required to ascertain whether or not the lengths of the 2 filaments vary as they do in B. beta. Total bristles 20.
Second antenna: Total bristles 12. Mandible: Kornicker (1986: 86; 88, fig. 36a ) described and illustrated 5 or 6 minute bristles proximal to the coxa endite. On reexamination of the mandible it could not be ascertained if vague structures proximal to the coxa endite are actually bristles; therefore, it is prudent to discount the presence of bristles. Basis endite with 2 stout spinous bristles and 3 slender bare bristles (1 long, 2 short) ( Figure 10H Bruuniella species A: Kornicker, 1981b Kornicker, :12, figs. 9, 10.-1986 holotype: usnm 158119, A-1 male on slide and in alcohol.
type locality: Smith's Sound, Governor's Island, Bermuda, associated with rocks, about 2 feet [0.6 m] deep (Kornicker 1981b:12) .
material examined: Holotype. distribution: Known only from type locality.
supplementary description and discussion of holotype ( Figure 10I ): The unique specimen was described by Kornicker (1981b:12) . The supplementary description below is limited to the total number of bristles and claws on each appendage. In addition, errors in the original descriptions of the maxilla and 6th limb are discussed and corrected.
First antenna: Total bristles 18. Second antenna: Total bristles 15. Mandible: Basis endite with 4 bristles (2 stout, 2 slender) ( Figure 10I ). Total bristles 23.
Maxilla: Kornicker (1981b:14) described the basis of the maxilla as having a minute ventral bristle near midlength and illustrated a left maxilla showing the bristle (Kornicker 1981b:13, fig. 10g ). Reexamination of that maxilla revealed that the object identified as a bristle may be a foreign object or organism that resembles a bristle but is without the distinct walls generally characteristic of a bristle. The right maxilla is without a bristle or anything resembling a bristle in that location. It is tentatively concluded that the middle of the ventral margin of the basis of the specimen is without a bristle. Comblike ventral bristles (53) on basis plus proximal bristle with bent tip. Endite I with 2 bristles; endite II with 3 bristles. Fused endopod articles each with terminal bristle. Total bristles 60.
Fifth limb: Epipod with about 50 bristles. Ventral margin of comb with about 27 bristles. Broad surface of comb with about 8 bristles. Very approximate total number of bristles 85.
Sixth limb: Kornicker (1981b:14) described the right limb as having a single bristle at anterior end; the bristle is absent on the left limb. Reexamination of the right limb revealed that the identified bristle is probably clumped spines that resemble a bristle. It is without the striations mistakenly shown on the bristle in the illustration (Kornicker 1981b: fig. 10j comparisons: The new species, B. alpha, differs from B. breviata in not having ventral bristles on the 6th limb; in having a mandible with 2 rather than 1 terminal bristles on the exopod and fewer than 5 bristles on the basis endite; in having a maxilla with fused basis and endopod articles; and in having a furca without a bristle following the claws on each lamella. Bruuniella alpha is very close to B. hazeli, and they could be conspecific. Comparison is made more difficult because the former is known only from an A-1 male, and the latter from an adult female. The species are distinguished herein on the difference in the number of slender bristles on the basis endite of the mandible: B. alpha has 2 bristles compared with 3 on B. hazeli. The small difference in number of bristles is interpreted to be important because the number of bristles on the basis endite of the A-1 male and adult females of B. beta, described herein, are similar and show little variability. On the other hand, the number of slender bristles on the basis endite of the A-2 instar and adult female of B. breviata increases from 3 to 5. Study of additional specimens is needed to determine the intraspecific variability of the endite bristles of B. alpha and B. hazeli to determine whether or not the two species should be synonomized. holotype: usnm 1023197, ovigerous female on slide and in alcohol.
Bruuniella beta
type locality: Johnston Atoll (Station 5).
paratypes: usnm 1023198-1023202, bpbm-S 12247-12253: Station 4, 3 specimens; Station 5, 25 specimens; Station 7, 4 specimens; Station 8, 3 specimens; Station 9, 1 specimen; Station 10, 11 specimens; Station 11, 6 specimens. Figures  6A, 8A, 10A,B,E) . Dorsal margin convex; ventral margin tending to be linear to slightly convex and with slight concavity anterior to midlength on some specimens.
Infold: Broad infold along anterior, ventral, and posterior margins of valve ( Figure  10E ). Bristles present on rostral infold, anteroventral infold, and ventral infold. Stouter hyaline flaplike bristles present along inner edge of posterior infold ( Figures 6C, 8C ) ; 2 processes present near midwidth of posterior infold; about 12 bristles present on posterior infold just within valve outer edge ( Figure  6C ). (Foreign growth on the 2 females examined obscured bristles of rostrum.)
Central adductor muscle attachments (Figures 6A First antenna ( Figures 6D,E , 10C,D): 1st article bare. 2nd article with spinous dorsal bristle and without spines. 3rd to 5th articles mostly fused; 3rd article fused to 4th; ventral margin of inferred 3rd article with few long hairs; dorsal margin of 3rd article with 4 stout clawlike bristles with enlarged bases lateral to 3 slender spinous bristles and with 1 proximal spinous bristle. Inferred 4th article with 1 long dorsal bristle with short spines and 2 spinous ventral bristles; dorsal margin with numerous minute spines. 5th article essentially fused to 4th article but separated by fine suture on lateral side only (suture not present on some specimens); sensory bristle with 6 filaments (proximal 4 marginal [proximal 2 bristles more slender than others], distal 2 terminal); proximal 1 or 2 filaments short on one or both limbs of some specimens; dorsal margin and lateral surface near dorsal margin of article with numerous minute spines. 6th article long with short terminal medial bristle and minute spines along dorsal margin and Ostracoda from Johnston Atoll, Pacific Ocean . Kornicker and Harrison-Nelson Poulsen [1965:325, fig. 107d 0 ] for B. breviata. L.S.K.'s identification of the bristles is consistent with that used by Poulsen [1965:335, fig.  111d ] for Heptonema keiensis Poulsen, 1965.) Second antenna (Figures 6F, 9A-C ): Protopod bare. Endopod with 2 articles; 2nd article with long terminal bristle. Exopod with 9 articles without spines; bristle of 2nd article reaching past 9th article, hairs not observed. Bristles of articles 3 to 8 with natatory hairs, no spines. 9th article with 3 bristles: 1 long with natatory hairs, 1 medium with faint short spines, 1 short bare. Lateral side of protopod of many specimens with abundant minute reddish disks of unknown origin ( Figure  9C ). Total bristles 12. Mandible ( Figures 7A, 8D -F, 10J ): Coxa endite broken off both females examined (see Figure 19G for complete endite of A-3 instar, which is probably similar to that of adult female). Basis endite with 1 short stout spinous bristle, 2 short slender bare bristles, and minute peg (Figures 8F, 10J ) . Basis with or without dorsal hairs; dorsal margin with 2 distal spinous bristles; ventral margin with hairs but no bristles. Exopod short with 2 short spinous bristles. Endopod: 1st article with 3 long spinous ventral bristles; 2nd and 3rd articles fused, with total of 13 bristles and claws (3 stout claws, 7 long bristles, and 3 short medial bristles) ( Figure 8E Eyes: Medial eye unpigmented, bare (Figure 6H ). Lateral eye with numerous ommatidia and black pigment between ommatidia (exact number of ommatidia obscured by black pigment) (Figures 6A, 8A,G, 10A,B) .
Gills Foreign organisms: Inner side of many valves and outer surfaces of protopod of 2nd antenna with abundant unidentified microspheres appearing red in transmitted light and reddish brown in reflected light (usnm 1023203, 1023197 with microspheres; usnm 1023209 without microspheres). usnm 1023203 with 3 unidentified coiled organisms within body just proximal to 6th limbs (Figure 9E,F ) . usnm 1023208 with similar coiled organism inside body; diameter of coil 0.053 mm.
remarks concerning usnm 1023208: The carapace of this specimen, an ovigerous female from Station 9, is unusual in having a narrower posterior half in lateral view than other females of the species ( Figure 10E) . Before examining the appendages, it was thought that it might belong to a different species. The specimen has the usual appendages of B. beta except for lacking a furca. It could not be determined whether the poste-rior part of the body where the furca usually is attached was sealed. This is mentioned because the absence of the furca and the narrow dorsal half of the carapace could be related; the data are too few to attempt an explanation. The specimen had a wormlike organism inside the body, but other specimens with similar organisms have furcae.
description of adult male (Figures  11-14) : Carapace oval in lateral view, with convex posterior margin and convex or linear ventral margin; anterior with incisure, and posterior with slightly projecting caudal process ( Figure 11A,B) . Carapace without vertical row of hairs near posterior end. (Carapace flimsy and outlines in Figure 11A ,B somewhat distorted.)
Carapace size (length, height in mm): usnm 1023210: 0.73, 0.41.
First antenna ( Figure 11B ,C ): 1st article bare. 2nd article with spinous dorsal terminal bristle. Articles 3 and 4 fused. Dorsal margin of inferred article 3 with 3 stout spinous bristles with broad bases, 1 proximal slender spinous bristle with base on margin, and 2 slender bare distal bristles with bases medial to broad bristles. Inferred article 4 with spinous dorsal bristle. Sensory bristle broad with numerous long filaments, with base of bristle on small article appearing to be wedged between article 2 and fused articles 3 and 4. 6th article fused to articles 7 and 8, with short medial bristle. 7th article: a-bristle clawlike with spines along concave margin; b-bristle with 3 marginal filaments; c-bristle long with 6 marginal filaments. 8th article: d-bristle absent; e-bristle lateral, bare, about 3/4 length of g-bristle; f-bristle bent dorsally, with 4 marginal filaments; g-bristle with 5 marginal filaments. Total bristles 16.
Second antenna ( Figure 11A ,B,D-G): Protopod bare. Endopod with 3 articles: article 1 bare; article 2 with 3 short bristles; article 3 reflexed, with proximal filament and pointed tip. Exopod similar to that of adult female: 1st article bare; bristle of 2nd article with ventral spines; long bristles of articles 3-8 with natatory hairs; 9th article with 3 bristles (1 long and 1 short with natatory hairs, 1 very short dorsal, bare). Total bristles 15. Figures 11A, 12 ): Coxa endite with spinous ventral branch and slender dorsal branch (tip not resolved) and without bristle at base of branch ( Figure 12A,B) . Basis: endite with 5 slender bristles ( Figure 12A,B) ; dorsal margin of basis with 2 long distal bristles. Exopod short with few minute subterminal spines and 2 small terminal bristles ( Figure 12A ). Endopod: 1st article with 3 long spinous bristles (2 with long spines, 1 with short spines). 2nd and 3rd articles well defined at dorsal margin by discontinuity in sclerotization along edge but less well defined along ventral margin. 2nd article with 5 slender dorsal bristles and 3 long slender spinous ventral bristles. 3rd article with 2 stout clawlike bristles, 3 long bristles, and 1 short medial bristle near base of ventral claw ( Figure  12A Furca ( Figure 14A ): Each lamella with 5 claws with minute teeth along concave edge. Right lamella anterior to left by width of base of claw 1.
Mandible (
Bellonci Organ ( Figure 13G ): Elongate expanding distally.
Eyes: Lateral eye with numerous ommatidia and black pigment; about 9 ommatidia visible along edge. Black pigment extends posteriorly as narrow bar ( Figure 11A-C, H ) . Medial eye bare ( Figure 13G) . Gills: Absent. Lips ( Figure 13H ): Upper lip with 2 minute spines. Lower lip hirsute.
Posterior of body ( Figure 14C ): Bare. Y-Sclerite ( Figure 14C ): With loop at anterior end; elongate sclerite extends posteriorly from anterior end of Y-sclerite.
Genitalia ( Figures 11A,B, 14A ,B,D): Elongate, paired, with anterior projection at tip but internal structures not visible; 3 small anterior bristles observed near tips.
Foreign organisms: None. description of a-1 male instar (Figures 15, 16 ): Carapace elongate with slightly convex dorsal and fairly linear ventral margins and deep incisure ( Figure 15A ).
Central adductor muscle attachments (Figure 15B ): Comprising about 12 ovoid attachments.
Carapace size (length, height in mm): usnm 1023204: 0.66, 0.34.
First antenna ( Figure 15C ): 1st article bare. 2nd article with distal spinous dorsal bristle. 3rd to 5th articles fused. Dorsal margin of inferred 3rd article with 1 spinous proximal bristle, 3 stout bristles with broad proximal part, and 2 slender medial bristles. Inferred 4th article with long slender dorsal bristle and 2 long ventral bristles. Sensory bristle of 5th article with 6 long filaments. 6th article with minute spines along dorsal margin and medial side near dorsal margin, and with short slender terminal medial bristle. 7th article: a-bristle clawlike, with proximal minute dorsal spines; b-bristle about same length as a-bristle, with 3 marginal filaments; c-bristle long, with 6 marginal filaments. 8th article: d-bristle absent; e-bristle bare, about same length as a-bristle; f-bristle bent dorsally, with 4 marginal filaments; gbristle longer than a-bristle, with 5 marginal filaments. Total bristles 18.
Second antenna ( Figure 15D ): Protopod bare. Endopod with 3 elongate articles: article 1 bare; article 2 with 2 short bristles; article 3 with long subterminal bristle. Exopod with 9 articles: article 1 long, bare; article 2 with bristle reaching well past 9th article; articles 3 to 8 each with hirsute long bristle; article 9 with 3 bristles (1 short, 1 medium, 1 long hirsute). Total bristles 14.
Mandible ( Figure 15E ,F ): Coxa endite partly obscured ( Figure 15F ). Basis endite with 1 short stout spinous bristle, 1 or 2 short slender bare bristles, and minute peg. Basis with 2 distal spinous dorsal bristles. Exopod short with 2 short spinous bristles. Endopod: 1st article with 3 long spinous ventral bristles; 2nd and 3rd articles fused, with total of 13 bristles and claws (3 stout claws, 7 long bristles, and 3 short medial bristles). Total bristles 22-23.
Maxilla ( Figure 16A ): Epipod broad, short, indistinct. Basis and endopod articles fused. Endites I and II each with 3 bristles. Basis with about 55 spoon-tipped bristles and proximal stout bristle with bent tip. Endopod: inferred articles 1 and 2 each with 1 stout terminal bristle. Approximate total bristles 64.
Fifth limb: Comb with long exopodial bristle and 4 bristles on broad surface; ventral margin of comb with about 25 bristles; oblique edge of section proximal to comb with about 15 bristles; epipod with 46 bristles. Count very approximate 90.
Sixth limb ( Figure 16B ): Similar to that of adult female. With hairs but no bristles.
Seventh limb ( Figure 16C ): Long with 4 tapered terminal bristles, 2 on each side (2 short bristles with 1 bell, 2 long bristles with 3 bells); tip bare. Total bristles 4. Furca ( Figure 16D ): Each lamella with 5 claws.
Bellonci Organ ( Figure 16E ): Similar to that of adult female.
Eyes: Lateral eye with many ommatidia and black pigment between and covering ommatidia except along edges (Figures 15A,  16F ). Medial eye bare ( Figure 16E) . Gills: Absent. Lips: Upper lip similar to that of adult female, with anterior spines ( Figure 16G) .
Posterior of body ( Figure 16H ): Similar to that of adult female.
Y-Sclerite ( Figure 16H ): With looped anterior end.
Genitalia: Not observed with certainty. Foreign organisms: usnm 1023204 with reddish microspheres similar to those of some adult females on inner side of valves, Figure 15 . Bruuniella beta, n. sp., paratype, usnm 1023204, A-1 male: A, complete specimen, length 0.66 mm; B, central adductor muscle attachments of right valve, outside view; C, left 1st antenna, lateral view; D, protopod (microspheres stippled) and endopod of right 2nd antenna, lateral view; E, right mandible, lateral view; F, coxa endite of mandible.
on lateral side of protopod of 2nd antenna ( Figure 15D ), on body ventral to lateral eye, and on posterior end of body.
description of a-2 male instar (Figures 17, 18 ): Carapace elongate with convex sloping dorsal margin and linear ventral margin ( Figure 17A ).
Central adductor muscle attachments (Figure 17B) : Consisting of about 14 oval attachments. First Antenna ( Figure 17C ): 1st article bare. 2nd article with distal dorsal spinous bristle. Articles 3 to 5 fused. Dorsal margin of inferred 3rd article with proximal spinous bristle, 2 stout spinous bristles, and 1 slender medial bristle. Inferred 4th article with 2 spinous ventral bristles and 1 spinous dorsal bristle. Sensory bristle of 5th article with 6 filaments (proximal filament fairly short, about 1/3 length of terminal filament). 6th article fused to 7th on medial side, with minute spines along dorsal margin and on medial side near dorsal margin, and with short medial bristle. 7th article: a-bristle clawlike, with minute proximal dorsal spines, b-bristle with 3 marginal filaments, c-bristle with 5 marginal filaments. 8th article: d-bristle absent; e-bristle bare, about same length as abristle; f-bristle bent dorsally, with 4 marginal filaments (proximal 3 with marginal spines); g-bristle with 5 marginal filaments. Total bristles 16.
Second antenna ( Figure 17D ,E): Protopod bare. Endopod with distinct suture between 1st and 2nd articles and no suture between 2nd and inferred 3rd articles; inferred article 3 with long marginal bristle. Exopod with 9 articles: article 1 bare; article 2 with bristle reaching past 9th article; articles 3-8 each with long bristle with marginal hairs; article 9 with 3 bristles (1 medium, 2 short). Total bristles 12.
Mandible ( Figure 18A -C ): Coxa endite slender, scythe-shaped; dorsal part distinct, ventral part with indistinct ventral edge (tip of endite indistinct); ventral process represented by minute proximal projection (ventral process broken off ) ( Figure 18C ). Basis endite with proximal peg and 3 bristles (2 slender bare, 1 broad spinous) ( Figure 18B ). Basis, exopod, and endopod similar to those of adult female. Total bristles 23.
Maxilla ( Figure 18D ,E): Epipod short. Endite I with 2 or 3 bristles; endite II with 3 bristles. Comb with 47 bristles plus proximal bent bristle. Articles 1 and 2 of endopod fused, each with 1 terminal bristle. Approximate total bristles 55.
Fifth limb ( Figure 18F ): Comb with 1 long exopod bristle and about 3 short bristles on broad surface. Figure 18G ): Similar to that of adult female.
Seventh limb ( Figure 18H ): Limb much shorter than that of A-1 male, with 2 tapered terminal bristles, 1 on each side, each with 1 bell; terminal end of limb bare.
Furca ( Figure 17F ): With 5 claws on each lamella.
Bellonci Organ ( Figure 18I ): Similar to that of adult female.
Eyes: Lateral eye with many ommatidia and black pigment ( Figure 17A,D) . Medial eye bare, without color ( Figure 18I ) . Gills: Absent. Lips: Upper lip with ventral hairs ( Figure  18J ).
Posterior of body ( Figure 17F ): With hairs along posterior section ventral to posterior end of girdle.
Y-Sclerite ( Figure 17F ): With loop at anterior end.
Genitalia: Absent. Foreign organisms: With unicellular reddish microspheres inside carapace, on lateral side of protopod of 2nd antenna ( Figure  17D ), and on posterior part of body.
description of instar a-3 (sex unknown) (Figures 19, 20) : Carapace with convex dorsal margin and linear or slightly concave ventral margin; specimens vary in outline (Figures 19A, 20C ) .
Central adductor muscle attachments: With about 12 oval attachments.
Carapace size (length, height in mm): usnm 1023207: 0. 50, 0.32. usnm 1023204: 0.51, 0.27. First antenna (Figures 19B, 20D) : 1st article bare. 2nd article with distal dorsal spinous bristle. 3rd to 5th articles fused. Dorsal margin of inferred 3rd article with 2 stout bristles. Inferred 4th article with distal dorsal bristle and 1 ventral bristle. Sensory bristle of 5th article with 6 filaments (2 terminal). 6th article with short terminal medial bristle (not shown). 7th article: a-bristle clawlike;
Ostracoda from Johnston Atoll, Pacific Ocean . Kornicker and Harrison-Nelson Bellonci Organ ( Figure 20B ): Similar to that of adult female.
Eyes: Lateral eye with many ommatidia and black pigment ( Figures 19A, 20C ). Medial eye similar to that of adult female ( Figure  20F First antenna ( Figure 21D ): Segmentation indistinct. Articles 1 and 2 appearing fused, and suture between articles 2 and 3 barely visible. Articles 3 to 6 fused. Inferred articles 3 or 4 with spinous dorsal bristle (3 stout proximal spines shown on inner side of bristle could actually be based on article). Article 5 with long, bare, ringed, ventral bristle. Bristles of articles 6 to 8 indistinct. No bristle observed on 6th article. 7th article: a-bristle broad with minute proximal dorsal spines; cbristle long bare. 8th article with 2 long bare bristles (possibly more, but exact number could not be resolved). Dorsal margins of articles 5 and 6 with minute spines.
Second antenna ( Figure 21E ): Protopodite bare. Endopod with 2 articles; terminal bristle on article 2 not observed (possibly not resolved). Exopod with 9 articles: article 1 bare; article 2 with medium-length bristle; articles 3 to 8 with long bristles; 9th article with 3 bristles (2 short); hairs not observed on bristles (possibly not resolved).
Mandible ( Figure 21F ): Limb studied is attached to body on slide, partly obscured and details difficult to resolve. Illustrated limb very approximate.
Maxilla ( Figure 21G ): Limb studied is attached to body on slide and mostly obscured. With 2 bristles visible at distal end, and 1 proximal bristle ventral to them; proximal part of limb obscured.
Fifth limb: Limb studied is attached to body on slide; only the epipod could be resolved ( Figure 21H ).
Sixth limb: Not identified with certainty. Only anterior part tentatively identified as right 6th limb visible on posterior part of mounted specimen bearing furca ( Figure  21I ) . No bristles or spines observed on visible part.
Seventh limb: Absent. Furca ( Figure 21J ): (Including both lamellae) with total of 4 indistinct, long, flexible, hirsute, unringed bristles.
Bellonci Organ: Not observed with certainty.
Eyes: Lateral eye well developed, with black pigment and 6 ommatidia visible along edge ( Figure 21A,K ) . Medial eye about same size as lateral eye, colorless.
Gills: Absent. Lips: Obscured on specimen mounted on slide.
Posterior of body ( Figure 21J ): With spines dorsal to furca and longer spines on small posterodorsal shelf.
Y-Sclerite ( Figure 21J ): Not observed with certainty.
Genitalia: Absent. discussion of significance of embryo within carapace: The long spinous bristles on the furca are unlike the claws usually present on the 1st free-living instar of Ostracoda from Johnston Atoll, Pacific Ocean . Kornicker and Harrison-Nelson members of the family (see Hiruta 1979: fig. 10:5) , which suggests that the specimen described here has not reached that stage. Although it may be an unextruded 1st instar, it is interpreted to be an embryo. No similar free-living specimens were in this collection, which does not contain free-living specimens younger then the A-3 stage. The presence of limbs 1 to 5, and possibly 6, on the specimen indicates that the 1st free-living instar has more than three appendages, as found in Podocopa. Tseng (1975:104) observed that the 1st free-living stage of the halocyprid Eunconchoecia elongata Mü ller bears three appendages (1st and 2nd antennae and mandible) and that the maxilla is added in the 2nd instar. The presence of at least five appendages on the specimen of B. beta obtained from within the carapace of an adult female shows that the ontogeny of B. beta differs from that of E. elongata. Poulsen (1962:35, table 5 ) observed that two embryos of Gigantocypris agassizi Poulsen, 1962 , have limbs 1 to 5 or 6 (embryo with shell length of 2.4 mm had limbs 1 to 5 but no caudal furca, and a larger embryo with shell length of 3.4 mm had limbs 1 to 6 and a caudal furca).
comparisons:
The new species, B. beta, differs from B. breviata in having no bristles on the ventral margin of the 6th limb, in having fused basis and endopod articles on the maxilla, and in not having a bristle following the claws on each lamella of the furca. Its mandible differs from those of B. hazeli and B. alpha in having only 1 stout spinous bristle on the basis endite (B. hazeli and B. alpha have 2 stout spinous bristles, and B. breviata has 3 on the adult female and 2 on the A-1 female).
The total number of bristles on appendages of the four known species of Bruuniella are compared in Table 1 . Unfortunately, because of the small size of the specimens, the number of bristles on the maxilla and 5th limb are difficult to count when the appendages are on the body, and they often fragment in the process of removal from the body, so the number of bristles on those appendages are mostly approximate. The main differences in appendages are described in the preceding paragraph.
An anterior-to-posterior profile of the total number of bristles on appendages of adult females of the two species of Cylindroleberidinae in the collection from Johnston Atoll is shown graphically in Figure 22 . The adult female of P. pacifica bears a larger number of bristles than B. beta on the mandible, maxilla, and 5th and 6th limbs. sexual dimorphism of Bruuniella beta: Only major dimorphisms are described.
Carapace: The adult male is shorter than the adult female: length of male 0.73 mm, length of female 0.80-0.89 mm.
First antenna: Dimorphisms are considerable and more than in other members of the Cylindroleberididae. The 1st antennae of the adult female and male are illustrated in Figure  23A ,B. Mainly, the ventral sensory bristle is in the usual location on the 5th article on the adult female and juvenile but on the adult male is located proximal to the dorsal bristles of the 3rd article, which are on the margin opposite the base of the sensory bristle. Presumably, the base of the sensory bristle of Figure 22 . Anterior-to-posterior profile of total number of bristles on appendages of adult females of Bruuniella beta, n. sp., holotype, usnm 1023197, and Parasterope pacifica, n. sp., holotype, usnm 1023194. 
